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(54) INTERPOLATION ARITHMETIC METHOD. SYSTEM THEREFOR AND RECORDING MEDIUM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain an interpolation image with 
high sharpness without causing artifact at a part where 
transparency is changed even as to image data having an „ channel. 
SOLUTION: In the case of applying an interpolation arithmetic 
operation to original image data SO, a discrimination means 7 

discriminates whether or not values of „ channels of 4 x 4 pixels , 
around an interpolation point are 1 . When the discrimination means 
7 discriminates that the values are all 1, a high-order interpolation 
arithmetic means 8 conducts a high-order interpolation arithmetic 
operation as completely opaque data by which the sharpness can be 
enhanced. When the discrimination means 7 discriminates that the 
values are not all 1, a linear interpolation arithmetic means 9 
conducts a linear interpolation arithmetic operation by, e.g. the pre- 
multiplied „ method so as to prevent an artifact from being caused. 
An image synthesis control means 5 synthesizes interpolation image 
data S1 obtained as above with image data HO to be synthesized to 
obtain synthesis image data GO. 
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mmmm^mm z titcm^ mmmm^^ ^x& 
mmm^mm^^mmcommm^m^^xM^com^m 

mmmfe^&ftnmm&mmm^m^^xmMffimmw 

«ms a** i f5«c^ffirass»*-a:-o 

IB** 6 J #««PM?:itf^^/^fe^ 
-^SrMIBLT, KJRlMfc^— ^ i »Pi0fiB#ftft5*ilH 
iMEJBWiftT*— * <fc *) X £ ft S JDRBHWc *5 5 MR] £ 

IB** 7] HuEffiPflStJf^Ste, BljE*BBS3^0JSffl 50 



^12 00 1-8^4 

k(-ov>rftsaE^«*rtosiSoif*ffi^<5vNr 

[it** si sgEj»^Mraa*^aii. mxfoi&m# 

#«^-t-6B*«7E*offifflSt»^fio 
[B*JS9 ] fluEffiPfl«»*S«. ilSHP^^OII 

*"r»««[«rjmii-5»*«[j(tti#«-fc. 
xni&&ffij£mmft<Dmm<ommmzM<5\<*xm&<offi 

^ov^Tlit9E^««rt*H*6fflj*»c:«<5v^Tj» 

Rj£i-**HB«*K«*«.i SHU*. 

fcSr i:Sr«F«ii--5B**6E«"0*tlB*»««c 
[B**l 1] ^MtftasSWff&^r^^^Wrfe 

9 IE ft f E^^^" *5 T , 

EffiMA; I- *f L TS ft Srff 5 *»fi Wi- S ^ 

<t^4#^irt-5^>t c ^-^l5!^9 ■ajffiftESfiEfro 
[11*512] HuE«PflSt»S:tT5^]i|g{i % mlE«^ 

^r^f >^ /i^^^S ^ ^ f 1 T 5 /^^ 
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tt ffi*U.Wf * s 5 36 * ix fc m& £ tt . 85 15* IB A fc: o v > T fit 

■SrtT5^«t**-rsri:*«F«i:i-5ffl!*«l lEt 
<B =3 > fc 0 ^ - * stKi 9 FJtB ft IBftlRtto 
[11*41 i 3 ] ttCamtlHiRJIfcfT 5 *JHHu SulE 

•9 TCftCfttttft. 

[1**91 14] . TOE*tfBiM**rlT 5 *JBtt, ' ffiEffiM 

llE*^^^^^ — ^Sc*OpItefttB«iKffc 
[f**Jgl 5] fuffi«wa»S:tT5*JIRW:. iiuEWIW 

K»e*ixfc*IIB«*l-J: D *TEttlH*JI^*T5¥«i: 
Sr#i"S.r ££*H»£-*-5f*#J®i lf5«co^^b 0 ^- 
RTttftEMUKtt. 

[0 0 0 1 ] 
[ 0 0 0 2] 

t ttH*mH* s aftS4iPaiiiift7 f — ^ «r«S - 4: «t 9 
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^^9^>*l»«»ft^o»*o*iM*». *fci4»* 
4*IB'«#ft^a^o*ife*sfflv^bixS. . s 

[0 0 0 3] — B^t"— RGB©3f 
/u£fcf*RGB a^4ft^©Ifti LTtS^tl 
TV^o t < IdRGB a^4^^V^/WOlj^7^— ^ tC 
joitS a^-Y ^/W*. B^^~*t-«fc 9*£*V5J1B 

x-^^^JBiJfcSt^^^5&*n^^tti:ft5®«^^ 
^f££*v6o #S;itf, ^6*c^i-j; 5*-. R = G = B 

= 2 5 5 <a = 0) . R=G=B=33 (a = l)\ R 
= G = B=3 3 (a=l) OiiMtf^Iilr, H 
^ (R = G = B-0) <Di$m^te 9 
^ 4:, TI2(D^: (1) (JiX^V^-Ca^-W^/KOffi^.J: 9 

4:ft5o 
[0 0 0 4] 

P = F2X(l-a)+FlXa" (1) 
Fl : tt^ttttSWifeOBfSHt 

F 2 : B«^W*««-»lSi"'6ffi«*C*5«t5-&«^iS* 
IE 

[0 0 0 5] 

^■•t^^Otttt, 0 8i^t i 9(-s R<3B= 2 5 5 
40 (a = 0) (« TAB R=G = B = n (nfi^C 
ffi) fcRGB=n.i^f) , RGB=144 (a = 0. 
5) N RGB=33 ( a = 1 ) , RGB=33 ( a = 
1) , RGB=33 (a = l) 4:ftS 0 ft*3, HI 8(^*5 

9l:^tJ: 5 ftB*«.fe*-rSH«36 s -&SR*-ftS9f**t «b 
5^? [0 0 0 6 ] L^Lft^b, rcoj: 5<-a^^r>-^^€r 



(4) 



#§12 0 0 1-8 4 



Tx RGB= 7 2tD<fc 5f-JB5a^)®*J: 0 
*0)ffli*ffiR, G, Btc^fea^^^yKOfflSrSHtL ' 

Tx aR, aG, aB^5, "f-ft fc>*>±lE5t (1) O 
^23S*^i?)*«)^:«^, a, aR, aG, aB04f 
t^/^Mffir»1t^*fe (^Tpre-multipliedafe 70 

±|EEI 6 ICtf Lfc 3 ocD®^(^®^fita R, aG, aB 
tt. Hll Otc^fJ: 5^RGB=0, RGB = 3 3. R 
GB=33^4^ 2fg(Cfe^-r^^ s R G B = 0 (a 
= 0) , RGB= 1 6 (a = 0. 5) . RGB=33 
( a = 1 ) % RGB=33 ( a = 1 ) , R G B = 3 3 

(d = i) tttZo ^Lt, Z<DX 5 tt»a>1BSMt*:# 



1 f^i" J: 5 l-RG B = 0 N RGB=16x R G B = 3 

3x RGB-33, RGB = 3 3 kt£Z>tz.£>^ oc^^> 20 

[0 0 0 7] :oj;9i:aft^/^ft5Iftf'- 
*<0*tfHtt, i»»«IH«rtT*.ritB*^*lTi-Sri:36S-r 



[00 0 8] .iOi5»^ — ;* £ ft Jb £ 3 
o t£*—'<—^^— b^r hitm&tp 



[0 0 0 9] **WJ4±E*«(-«*4*ixfc<>0-Cfc 
«9x aft y^^SrftSStfcf- ^l:o^T^ T — 
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&iix *if#8BSt*tf -r^/^i:fe*fcii«S 
^Stf A- k K ± 9 ftfcJKlHfeTV- * 

[001 1] ::tv raw«S:*i-^v^/L,j ^ 

■ 

fix ±^Lfca^^^^/KOr^X?fcl9s a = l£>3§^ 
C^3i^4^ a = 0 <Dm&^7E±&m kt£Z> 0 

4i3x ^HR^ttof ir^/^otti*, 
^iiO- 1 £0 - 2 5 s id^ytr^^urx-f t>^Tfc 
[001 2] *fc v rfe^fctefiSSr^i-ft^/H 

G^^/i^fciit/B^^/uXfc 9 x *HSi 

So 

[0 0 13] fc*$x **Wt-i:S*W«3»*j5fe(j:i3V^T 
fix ttl5Mra^0^ffl^«*rt9±TOlii^ic:-ov> 

Tx mmmmm&m-t?- t^ott^^gs^s 
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&<D^k&\<^\ a = 1 lc± 5**5p»Wis**ns» 
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#5S^SW£*-r4§'&Kf4, «HB*tm^t2:oi/^Ttt«r 

[ooi8] rrx% r$^a»«S:«t*iailj £ 

So «*tfo = i &?E±*mm. a = o&ft±mmi:& 

[0 0 19] $ fcteifc. 
joi^Tte. m?EttM^o«H9f^«rt^^"C^iij*l- 
ov^T v luES^SSrat-^r^/v.offiiwS<3v^T. 

u $ ixfc * - *<5 v * x . hu e« ra £ I- *f L T Minst 

fc± 9*E*Hmi(t»«r1T5 ifc**SF*LV% 
[0 0 2 0] rit, rjBflMtic:»<5v^Tl«IB«»«rK 

[o o 2 i ] &&miz£z>ffimmn£iw&. &mm&s 
x - * t « m pi a > n 4 5 ffi n m & -r - * «r * s *s bd si 

[ 0 0 2 2 ] ftis, #38913 1- J: 5*BB«JI8IB(c:*5V^"C 

tt. «irE*tw«ji*»i4. ffirE*tra^w«H@if^«*rt 

©i. BuE*JWr*a^J:5«Wr^*S*nfc»'&Jw. S3 
E*B0Alcov^TttSaEW3e««rt^B*^®i*fll^* 
^v^T*fto*BPflS»HE £r?r 5 Kft*iPi(l»3f . «uE 
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f4. «JE*IH»»*Stt> WE«tm^©»ffl3f««*rt 

SuEffiPp1^:t-ov^Tf4BuE3r««*rt<OB 

muwAM\z<>\,^xteffimffij£m&fo<omm<Dffimmz. 
m^^xmrnmrnmn^nommmmmn^^t^m^ 

[0025] $ b\z^*&mz£zffifflmn%i&iz*$\<^ 

Tt4. S5E«Pi(liK»4Stt. ttEMm^oAieBr£ff« 
^oitolll^^T, BuES^SSrS-f-^-Y v^/u 

^xwmztiizjmmz&^x* mmmm^m^x 

[0 0 2 6 ] fr*5, **WI^J:5«PfliS»*-feS: = >^ 
— ^ BESt 9 PTte*E«*t#^E«UTiltt LTU^c 

[0 0 2 7 ] 

[fg^(£><aJ£] *56WJ-J:ntf, 4fPiBjfe<z>«H^*5Jt5 

^t*# -5K»c^*iP»SSt3*^. — ^^*4ffi:i^oco 
^ ffi«^*fTi-Sii^T?#*»»«Pfl«»^J:0, ttPfl 

^icwuTiifDft^iPiiiaiisrtTS w^as-c#s 0 

[ 0 0 2 8 ] ^fc. MPfl^©HHIwfe«45gf^««rto- 

^jw^s^^2x^a^{-tt»^ffipflgi»^tT5 r 
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» 

[0 0 2 9] t < ^^^^^r^^^f^c^pj^co®^ 

*5V>TJHIS«fe^-^ cOffi^^F § *fcK£flrr 5 r <>: < 
[0 0 3 0] MM^OJ5H/Jr^«*rt<0£^C<0 

\c^^x\^m^(ommmn^rf^^ rojgit^^ 

[0 0 3 1 ] £ bl^fc, *IHjfe<O«H0f«««rto± 

:ft k j: 9 *g m & <om m<o^m b«j ^mih 

[0 0 3 2 ] 

[ 0 0 3 3] EM tt*3BW©JS 1 ^^^fe^(C«t ^MPfl 
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J&BilS! £ $L-ftiL&tiLW&f— 9 H 0 & A* 1" 6 fc 

SrA^-r5/cfe^Jg^A^^S3 t, HWft^- * S 0 
»-*tU-CffiraSI#SrlfeL=CttW®«l7 f — ^ S 1 

10034] ttffigtggc 4 a, &i$-r 5 £ p't^ l,X m 

5 *»5d»«r*!lW*- 5 *J»t^S 7 £ „ #1*^9: 7 tr J: 5 *U 

&&&izm^\,^xffij£m&ft<omm& j rr-* sot^L 

*0 [0 0 3 5] Mift**«l»#a-5 M\ 3 

Klttr-^ s o K*t LT«ra«*S:J6-r r. i: lei 9 « 

[0 0 3 6] *tM«JI*«4|J:*5«t6aR|»^a7tt. M 

. X 1 -tffcSa^i^Sr^JWrfSo -XT% a^^V^/l-cO 
^r^L. 0-1 coffiil^Sdrttu^gi^^t'bO^ 

t^r^^o 4*5. liCdaft^^tli, RGB 
H:0-l«r0-255 l:-7yt°y^ltStt^Tfc 
[0 0 3 7 ] «ft«PfliS»?S8l4, *JWr^S 7(^*3 tt 

tt, ±3*LfcJ: 5 (-Cubic xy?<< >ffiffimWte£lFB 
T> Cubic ^^^-T v^f P 1SI»*3J:U ? B^^'7-l' vttIB 
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-jjfaiz&wztifz.v^T'v (mm) x k - 2 , x 

k _! , X k , X k +1 , Xk-2*'-i-^bfc^V ; ^^®^ 

X — * (S k -2 , S k -i , S k , S k +i s k+2 •••) "Cfc 

[0038] cubic xyy-t >iiBBi»j(ri. ra-y^^vw 
©tyyy^ (HJH) x k — x k +i rat-Rttfcttfc 

* 

Y' = c k -i Y k - 3 + c k Y k + c k+i Yk+l + c k +2 Vk+2 
c k _! - (- t 3 + 2 t 2 - t ) / 2 
c k = (3t 3 -5t 2 +2)/2 
ck+i = (- 3 t 3 + 4 t 2 + t ) /2 
c k+2 = ( t 3 - t 2 ) / 2 

({£U t (0<t<l) tt»^BBRSS: ; l i U W*X 

y >-^\&x k — x k +i iB^KitbnfciiiHjftXp 
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BjftXp flPMIB^^Y' Sr*-f-3?fc<DCubic 
-Y^raSK^S (2) l^it5ffif-^Y k -i , 
Y k , Y k +i , Y k+2 \ZJ£ti,£ti*tl&irZ>minto9Lc 
k-i » ck , "ck+i , ck+2 TlEU:^jh^jh,7Fi~ 

[0 0 3 9] 



(2) 



(3) {ZtelJZffimzr-* Yk-i . Y k , Y k+ i . Y 

k+2 J-^^-eiX^iSrSWWWftbK-i. , b k , 
b k +i , b k +2 

[0 04 0] 



V = b k -l Y k - 3 + b k Y k + b k+ i Y k+i H-b k+2 Y k+2 
b H = (-t 3 +3t 2 -3t + l)/6 . 
b k = (3t 3 -6t 2 +4)/6 

b k+ i = (-3t 3 + 3t 2 + 3t + l) /6 J 



(3) 



b k + 2 = t 3 /6 

(fiU t (0^ t ^ 1) li*-?-IBH*:l £ U W*X 
y*— ^St#g4 icio^Tte. c k -i , c k , 

Ck+1 , c k+ 2 &<5W2b k _i , b k , b k +] , b k +2 

[o o 4 i ] ft**, m^mmn^^^xn, <*?-^> 

ltU^< 0 

[0 0 4 2 ] jBJgiWStlLfa 9 li, WttfS 7 Mio# 

^Pm^^^^tltzm^^. ttpre-multiplieda 

Sri;: J: OSf^ttiB^isitSWWISIJISrfi 1 ? h<DX*1hZ> 0 
titfhZo Lfc#oT\ 7-7"77t ha*3S4=Lfct*J: 

,£<E>ift« 2 X 2<Z>$&ffll£*3tt Si®* ©PiSSffiR, G, B 
|:*tUt*a©M«*LTaR, aG, aBCOf^ 

[ 0 0 4 3 ] Jfct^-C, » 1 (DMMMffiKDWlitiZO^^Xm 
S0G9A^£r^\ tfi-&fiS:i®ifcAA*l8:2^ <t 5 



^b^A^?^^ 3 fcbJWM^k^r — ? S 0 <!: »^*£lHfe:r - 
*H0 tO^/TiA^t5 (^f^S2) o 



(Ci*5t^T^:©ffiPBT^^oV^Tfi±iE L/cpre-multi plied 
[004 4] ^LT, ^7^yS8 {^^V^T^tT<^lij^ 



<h^^y^s 8fr-#m£fr, ffimw&T*-* s i 

r^Sl 0 ) 0 
[00-05] r<Oj:5^. % 3 ^SOS^IliC&^-Ctt, 
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'm&nzfto tmmffifflmntit&Lxffimm&coi/* t 

i-^t>hmm^^^^^mmt^^m^^^xn^ m 
mmmm^^rf^x^^tzib. m^mmn^rfotzm 

[0 0 4 6] k<^, l»if«I^J:a Lfcpre-mult 

[0 0 4 7] #^-c\ *^WoS2oHJ£?g|i^oVNT 

py^at*)5o **5. %2<o%imtmz-$o\<^xw,\<o 
MBoaiiHia^a 8 i^^^xm^mmmw^n 5 awta 

[0 0 4 8] Jg«ffi*ttl^S 1 7 tt, 
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[0049] ,^lt, m2<DmMi&i$fc&\<^xamwM 

& 0 CD fW 9 (CSoV^T pr e-mu 1 1 i p 1 i 

edaft^J:9i»^fB«J|ES:tfo'T*mW»5 f -^S 1 

[0 0 5 0] :<DJ:5^ »2<OSH6»tt^*3^Ttt. 

hz>± i,x^<omf^^^^x^m^<Dmmmmt:n 
mmx-tbzt i,xz<D&ffi&\z^\,*x&mj&ffiKmn& 
tmm^. mm&*<D^*mm.ktezmmz<>\<^x 

[0 0 5 1 ] &3b\ ±K»i*5J:l5IB 2 01616^*^*3 

co^ffl4 x AmB<DmM\^^ s x <x^^>^/^(Dm.t 1 ^ 

at w -c s> 5 k ii * <ows&> mmtt < a x. * v > ^ t 
kteztctb, *<Dmmzr>\,^x&ffimm&£ftfrt£\<^ 

30 ?\ZlsXh£l<\ 

[0052] ±m^i<oMmmm^^^xiimm 

* . a^-y >^/KO<t^^T0T*fet)J^P« 

— ^ S oi: i !9S^ixSi®»^3o<D««lciE^ 
y>^g^i:S<5ia % ffiPfl*Dfaort«.Sr^3E-re £ 
22^i S:BI«f - ^ S 0 5 1 1 5 i , 

^tLT, «ffl«3»SrfT*>4i\ H&^tfluamcSrtfpisj: 



(S>) 
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[0 0 5 3 ] ±f5mi^J:T/^2^|IS£^^^^ 
X6II, 8 x 8 J: 5 I: a ft ^^«I^r«i 

[ 0 0 5 4 ] zbiz, ±umi^xrjm2(Dmmmm\c 

ioV^-Cfl. pr e-mu 1 1 i p 1 i ed a ffi J: «9 ^Jf^ffi^f^^ 

[0055] ±t^mi^xxfm2(D^mm 

fSf^^Tte, SiHfcx — * S 0#R, G, B*5j:tfa 
m^Xrla(D 4^^r>^/^X «9#f/££nTl^ 
[0 0 5 6] 4fc, ±IE^2<D^M^fill-^^Tii. *S 

p*i a <om s o a ^ ^<om. &^ ^ s x . ^(Dffimg. 

*IB«**:B:36-*-6*l|IB«*K«**3 8i, ttRKRft 
RJtfftl 8lc*5t^Tl9:3e*nfc1«IW«fti- J: 9*iPfflSE 

u\ :l<e>4§£\ JfiMffftRff^ai 8K*3i^TW;, T-£> 

AftS i ds**bix-c*5 9 , JB««3»Ui^ai 7 1^*3^ 

^ooWIHjSi-isWS^WffftW i is*«?e>ii5e * IT 
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[0 0 5 7] 

Wi = tXKj + (1-t) XSi (4) 
l&U t .: 
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20 



30 
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